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LIQUID CRYSTAL DISPLAY AND
MANUFACTURING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit of
Korean Patent Application No. 10-2012-0123210, filed on
Now. 1, 2012, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Exemplary embodiments of the present invention relate to
aliquid crystal display and a manufacturing method the liquid
crystal display.

2. Discussion of the Background

A liquid crystal display, which is one of the most common
types of flat panel displays currently in use, is a display device
that applies voltage to an electrode to rearrange liquid crystal
molecules in a liquid crystal layer so that the amount of light
transmitted may be adjusted.

The liquid crystal display has an advantage of having rela-
tively small thickness, but has a drawback in that side visibil-
ity is lower compared with front visibility. In order to over-
come the drawback, various types of liquid crystal
arrangement and driving methods are being developed. As a
means for implementing a wide viewing angle, a liquid crys-
tal display in which a pixel electrode and a common electrode
are formed on a single substrate has attracted attention.

Since common electrodes receive common voltage while
being connected to each other across a plurality of pixel areas
of'aliquid crystal display, a signal delay may occur. When the
common electrode is disposed on a data line, a signal delay of
common voltage applied to the common electrode may be
caused by electromagnetic interference due to data voltage
being applied to the data line. When the signal delay of
common voltage occurs, it is difficult to display a desired gray
at each pixel, and the display quality deteriorates. Addition-
ally, when a thickness of an insulating layer disposed beneath
the common electrode is increased, electromagnetic interfer-
ence of data voltage applied to the data line may be reduced.
However, the intensity of an electric field between the com-
mon electrode and a pixel electrode overlapping the common
electrode decreases, and data voltage required to drive liquid
crystal molecules increases.

An upper panel and a lower panel of the liquid crystal
display are supported by a spacer disposed between the two
panels to maintain a cell gap. In order to prevent light leakage
from occurring due to the spacer, the spacer is covered with an
opaque member. Additionally, the higher the spacer is, the
wider the spacer is. As the height of the spacer is increased, an
aperture ratio of the liquid crystal display is reduced by the
opaque member for covering the spacer.

The above information disclosed in this section is only for
enhancement of understanding of the background of the
invention and the information disclosed may contain infor-
mation that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

Exemplary embodiments of the invention provide a liquid
crystal display having advantages of preventing a signal delay
of common voltage along signal lines such as data lines,
preventing the intensity of an electric field between a com-
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mon electrode and a pixel electrode from being reduced, and
preventing a reduction in an aperture ratio of the liquid crystal
display while adjusting a cell gap between an upper substrate
and a lower substrate to be uniform.

Additional features of the invention will be set forth in the
description which follows, and in part will be apparent from
the description, or may be learned by practice of the inven-
tion.

Exemplary embodiments of the present invention provide a
liquid crystal display, including a first substrate, a first elec-
trode and a second electrode disposed on the first substrate,
the first electrode overlapping the second electrode, an insu-
lating layer disposed between the first electrode and the sec-
ond electrode, and a first signal line and a second signal line
disposed on the first substrate, the first signal line and the
second signal line being connected to the first electrode,
wherein the insulating layer comprises a passivation layer
disposed between the second signal line and the second elec-
trode, wherein the passivation layer comprises a first portion
overlapping the first signal line and the second signal line and
a second portion not overlapping the first signal line and the
second signal line, and wherein a thickness of the first portion
is larger than a thickness of the second portion.

Exemplary embodiments of the present invention also pro-
vide a method of manufacturing a liquid crystal display,
including forming a first signal line and a second signal line
on a first substrate, forming a passivation layer on the first
signal line and the second signal line, forming a photosensi-
tive film on the passivation layer, exposing the photosensitive
film using the first signal line and the second signal line as a
photomask, forming a photosensitive film pattern by printing
the exposed photosensitive film, forming a passivation layer
having a first portion and a second portion by etching a part of
the passivation layer using the photosensitive film pattern as
an etching mask, the first portion having a first thickness and
the second portion having a second thickness smaller than the
first thickness, and forming a first electrode on the passivation
layer.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
exemplary embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

FIG. 1 is a layout view showing some pixels of a liquid
crystal display according to exemplary embodiments of the
present invention.

FIG. 2 is a cross-sectional view taken along line I1-1I show-
ing the liquid crystal display of FIG. 1.

FIG. 3 is a cross-sectional view taken along line III-III
showing the liquid crystal display of FIG. 1.

FIG. 4 is a cross-sectional view taken along line IV-IV
showing the liquid crystal display of FIG. 1.

FIG. 5 and FIG. 8 are layout views showing some pixels
according to a method of manufacturing a liquid crystal dis-
play according to exemplary embodiments of the present
invention.

FIG. 6 is a cross-sectional view taken along line VI-VI
showing the liquid crystal display of FIG. 5.
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FIG. 7 is a cross-sectional view taken along line VII-VII
showing the liquid crystal display of FIG. 5.

FIG. 9 is a cross-sectional view taken along line IX-IX
showing the liquid crystal display of FIG. 8.

FIG. 10 is a cross-sectional view taken along line X-X
showing the liquid crystal display of FIG. 8.

FIG. 11, F1G. 13, FIG. 15, and FIG. 17 are cross-sectional
views taken along line IX-IX showing the liquid crystal dis-
play of FIG. 8 according to a manufacturing process order.

FIG. 12, F1G. 14, FIG. 16, and F1G. 18 are cross-sectional
views taken along line X-X showing the liquid crystal display
of FIG. 8 according to a manufacturing process order.

FIG. 19 is a layout view showing some pixels of a liquid
crystal display according to exemplary embodiments of the
present invention.

FIG. 20 is a cross-sectional view taken along line XX-XX
showing the liquid crystal display of FIG. 19.

FIG. 21 is a cross-sectional view taken along line XXI-XXI
showing the liquid crystal display of FIG. 19.

FIG. 22 is a cross-sectional view taken along line XXII-
XXII showing the liquid crystal display of FIG. 19.

FIG. 23 and FIG. 26 are layout views showing some pixels
according to a method of manufacturing the liquid crystal
display according to exemplary embodiments of the present
invention.

FIG. 24 is a cross-sectional view taken along line XXIV-
XXIV showing the liquid crystal display of FIG. 23.

FIG. 25 is a cross-sectional view taken along line XX V-
XXV showing the liquid crystal display of FIG. 23.

FIG. 27 is a cross-sectional view taken along line XXVII-
XXVII showing the liquid crystal display of FIG. 26.

FIG. 28 is a cross-sectional view taken along line X VIII-
XXVIII showing the liquid crystal display of FIG. 26.

FIG. 29, F1G. 31, FIG. 33, and FIG. 35 are cross-sectional
views taken along line XXV-XXV showing the liquid crystal
display of FIG. 26 according to a manufacturing process
order.

FIG. 30, F1G. 32, FIG. 34, and FI1G. 36 are cross-sectional
views taken along line XXVIII-XXVIII showing the liquid
crystal display of FIG. 26 according to a manufacturing pro-
cess order.

FIG. 37 is a layout view showing some pixels of a liquid
crystal display according to exemplary embodiments of the
present invention.

FIG. 38 is a cross-sectional view taken along line XXX-
VII-XXXVIII showing the liquid crystal display of FIG. 37.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

The invention is described more fully hereinafter with ref-
erence to the accompanying drawings, in which exemplary
embodiments of the invention are shown. This invention may,
however, be embodied in many different forms and should not
be construed as limited to the exemplary embodiments set
forth herein. Rather, these exemplary embodiments are pro-
vided so that this disclosure is thorough, and will fully convey
the scope of the invention to those skilled in the art. In the
drawings, the size and relative sizes of layers and regions may
be exaggerated for clarity. Like reference numerals in the
drawings denote like elements.

It will be understood that when an element or layer is
referred to as being “on” or “connected to” another element or
layer, it can be directly on or directly connected to the other
element or layer, or intervening elements or layers may be
present. In contrast, when an element is referred to as being
“directly on” or “directly connected to” another element or
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layer, there are no intervening elements or layers present. It
may also be understood that for the purposes of this disclo-
sure, “at least one of X, Y, and Z” can be construed as X only,
Y only, Z only, or any combination of two or more items X, Y,
and Z (e.g., XYZ,XYY,YZ, 77).

Hereinafter, exemplary embodiments of the invention are
described in detail with reference to the accompanying draw-
ings.

First, a liquid crystal display according to exemplary
embodiments of the present invention will be described with
reference to FIG. 1, FIG. 2, FIG. 3 and FIG. 4. FIG. 1 is a
layout view showing some pixels of a liquid crystal display.
FIG. 2 is a cross-sectional view showing the liquid crystal
display of FIG. 1 taken along line II-II. FIG. 3 is a cross-
sectional view showing the liquid crystal display of FIG. 1
taken along line ITI-II1. FIG. 4 is a cross-sectional view show-
ing the liquid crystal display of FIG. 1 taken along line IV-IV.

Referring to FIG. 1, FIG. 2, FIG. 3, and FIG. 4, the liquid
crystal display may include a lower panel 100 and an upper
panel 200 that face each other, and a liquid crystal layer 3 that
may be disposed between the display panel 100 and display
panel 200.

A plurality of gate lines 121a and 1215 and a plurality of
pixel electrodes 191 may be formed on a first insulation
substrate 110. The first insulation substrate 110 may be made
of transparent glass or plastic material.

The gate lines 121a and 1215 may be disposed for each
pixel row, and may include a first gate line 121a disposed on
an upper side along a pixel row and a second gate line 1215
may be disposed on a lower side along the pixel row. The first
gate line 121a may be disposed adjacent to a second gate line
1215. The second gate line 1215 may be disposed in an
adjacent preceding pixel row. The second gate line 1215 may
be disposed adjacent to a first gate line 121a disposed in an
adjacent subsequent pixel row. The first gate line 121a and the
second gate line 1215 may be disposed in the current pixel
row to make pairs with the second gate line 1215 and the first
gate line 121qa disposed in adjacent pixel rows so as to be
disposed between the pixel rows.

The first gate line 121a may include a first gate electrode
124a, and the second gate line 1215 may include a second
gate electrode 1245. The first gate line 121a may include a
first vertical portion 122a, and the second gate line 1215 may
include a second vertical portion 1225.

A pixel electrode 191 may have a planar shape occupying
most of a single pixel area. The entire shape of the pixel
electrode 191 may be a polygon having sides substantially
parallel with the gate lines 121a and 12154, a data line 171a or
1715 and a common voltage line 131. The pixel electrode 191
may be made of a transparent conductive material such as
indium tin oxide (ITO) or indium zinc oxide (IZO).

The gate lines 1214 and 1215 and the pixel electrode 191
may be formed on the same layer. The gate lines 121qa, and
12154 and the pixel electrode 191 may be formed by a photo-
lithography process once using a single photomask. For
example, the gate lines 121a and 1215 may have a dual-layer
structure including an upper layer formed on the same layer as
the pixel electrode 191.

A gate insulating layer 140 may be formed on the gate lines
121a and 1215 and the pixel electrode 191. The gate insulat-
ing layer 140 may be made of an inorganic insulator such as
silicon nitride (SiNx) or silicon oxide (SiOx).

A plurality of semiconductors 154a and 1545 including a
first semiconductor 1544 and a second semiconductor 1545
may be formed on the gate insulating layer 140. The semi-
conductors 154a and 1545 may be oxide semiconductors. The



US 9,086,587 B2

5

first semiconductor 1544 and the second semiconductor 1545
may be connected to each other.

A plurality of ohmic contacts 163 and 165 may be disposed
on the semiconductors 154a and 1545. The ohmic contacts
163 and 165 may be disposed on the semiconductors 154a
and 15454 so as to make a pair while facing each other with
respect to each of the gate electrodes 124a and 124b. The
ohmic contacts 163 and 165 may be made of silicide or a
material such as n+ hydrogenated amorphous silicon doped
with n-type impurity such as phosphorus at a high concentra-
tion. However, when the semiconductors 154a and 1545 are
oxide semiconductors, the ohmic contacts 161, 163, and 165
may be omitted. When the semiconductors 154a and 1545 are
oxide semiconductors, a barrier layer and a capping layer may
be formed on and below the semiconductors 154a and 1545.

A data conductor including a plurality of data lines 171a
and 1715, a plurality of drain electrodes 175a and 17554, and
aplurality of common voltage lines 131 may be formed on the
ohmic contacts 163 and 165.

The data lines 171a and 1715 may transfer a data signal and
extend substantially in a vertical direction to cross the gate
lines 121a and 1215. The data lines 171¢ and 1715 may
include a first data line 171a and a second data line 1715
between which two pixel electrodes 191 are interposed.

The data lines 171a and 1715 may be disposed one by one
for every two pixel columns and the first data line 171a. The
second data line 1715 may be alternately connected to pixel
electrodes 191 of pixels disposed at left sides and right sides
of'the data lines 171a and 1715 along a pixel column. Accord-
ingly, each of the data lines 1714 and 1715 may be connected
to two pixel electrodes 191 disposed in two pixel columns
along pixel columns to apply data voltage, thereby reducing
the number of the data lines 171a and 1715 by half. Therefore,
the cost of the liquid crystal display may be reduced.

The first data line 171a may include a first source electrode
173a extending toward the first gate electrode 1244, and the
second data line 1715 may include a second source electrode
1735 extending toward the second gate electrode 1244.

The first drain electrode 1754 may have one end facing the
first source electrode 173a with respect to the first gate elec-
trode 124a and the other end having a large area.

The second drain electrode 1756 may have one end facing
the second source electrode 1735 with respect to the second
gate electrode 1245 and the other end having a large area.

In the liquid crystal display, since the pixel electrode 191
may be formed and subsequently covered with the gate insu-
lating layer 140, and the data conductor may be formed
thereon, it data conductor may be prevented from being dam-
aged due to an etchant of the pixel electrode 191, which may
occur when the pixel electrode 191 is formed directly on the
data conductor.

The common voltage line 131 may be disposed between
two data lines 171a and 1715 and may extend in parallel to the
data lines 171a and 17156. The common voltage line 131 may
include a plurality of extension portions 135.

The extension portions 135 of the common voltage line 131
may be disposed between the vertical portions 122a and 1226
of the first gate line 121a and the second gate line 1215.

The extension portions 135 of the common voltage line 131
may be disposed between the vertical portions 122a and 1226
of'the first gate line 121a and the second gate line 1215, so that
the area of the gate lines 121a and 1215 and the extension
portions 135 of the common voltage line 131 may be reduced.

The common voltage line 131 may be disposed between
two pixel electrodes 191 in two pixel areas disposed adjacent
to each other in a pixel row direction to prevent light leakage
between two pixel electrodes 191.
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The first and second gate electrodes 124a and 1245, the
first and second source electrodes 173a and 1735 and the first
and second drain electrodes 175a and 1755, and the first and
second semiconductor 154a and 1545 may form a thin film
transistor (TFT), which may be a switching element. The
semiconductors 154a and 1545 may have substantially the
same planar shape as the data lines 171a and 1715, the drain
electrodes 175a and 1755, and the ohmic contacts 163 and
165, except for a channel region of the thin film transistor.

A first passivation layer 180p may be disposed on data
conductors 171a, 1716, 175a,175b, and 131. The passivation
layer 180p may also be disposed on the exposed semiconduc-
tors 154a and 1545b. The first passivation layer 180p may be
made of an inorganic insulating material or an organic insu-
lating material.

When the first passivation layer 180p is made of an organic
material, the first passivation layer 180p may be a color filter
230. Accordingly, when the first passivation layer 180p is
made of organic material, a color filter 230 disposed on the
upper panel 200 is omitted. When the first passivation layer
180p is the color filter 230, a light blocking member 220
disposed on the upper panel 200 may also be disposed on the
lower panel 100. Accordingly, a light blocking member 220
disposed on the upper panel 200 is omitted.

Inthe liquid crystal display, since the first passivation layer
180p is formed on the pixel electrode 191 covered with the
gate insulating layer 140, deterioration of a transmittance due
to a haze phenomenon of the pixel electrode 191 formed of
ITO at the time of forming the first passivation layer 180p
may be prevented.

A second passivation layer 180¢ may be disposed on a part
of the first passivation layer 180p. The second passivation
layer 180g may be disposed only at a position where the
second passivation layer 180g overlaps signal lines such as
the gate lines 121a and 1214, the common voltage line 131
and the data lines 171a and 171b. The second passivation
layer 1804 may also be made of an inorganic insulating mate-
rial or an organic insulating material.

A first thickness H1 of the passivation layer 180 disposed at
aposition overlapping signal lines, such as the gate lines 121a
and 1215, the common voltage line 131, and the data lines
171a and 1715, may be larger than a second thickness H2 of
the passivation layer 180 disposed at positions not overlap-
ping signal lines. Accordingly, a height of the passivation
layer 180 disposed at the position overlapping signal lines,
such as the gate lines 121a and 1215, the common voltage line
131, and the data lines 1714 and 1715, may be larger than a
height of the passivation layer 180 disposed at a position not
overlapping the signal lines, such as the gate lines 1214 and
12154, the common voltage line 131, and the data lines 171a
and 1715.

Etching rates of the first passivation layer 180p and the
second passivation layer 180¢ may be different from each
other.

A first contact hole 1834 may be formed in the passivation
layer 180 to partially expose the drain electrodes 1754 and
175b, and a second contact hole 1835 may be formed in the
passivation layer 180 and the gate insulating layer 140 to
partially expose the pixel electrode 191. A third contact hole
184 may be formed in the passivation layer 180 to expose
some extension portions 135 among the plurality of extension
portions 135 of the common voltage line 131. The first contact
hole 183¢ and the second contact hole 1835 may be formed of
a single contact hole. For example, a contact hole, which
exposes a part of the drain electrodes 175a and 1756 and a part
of the pixel electrode 191, may be formed in the passivation
layer 180 and the gate insulating layer 140.
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The third contact hole 184 exposing the common voltage
line 131 may not overlap the gate lines 121a and 1215. The
third contact hole 184 exposing the common voltage line 131
may be formed to be spaced apart from the gate lines 121a and
12154, so that static electricity, which may occur during an
operation of forming the third contact hole 184, may be
prevented from permeating to the gate insulating layer 140
and from causing the gate lines 1214 and 1215 and the com-
mon voltage line 131 to be short circuited.

The extension portions 135 of the common voltage line 131
may be formed so as not to overlap the gate lines 1214 and
121b. Accordingly, a step may not be formed on the extension
portion 135 of the common voltage line 131. The third contact
hole 184 may be symmetrically formed without changing a
height according to the position. Accordingly, it may be pos-
sibleto improve reliability of physical and electric connection
between the common voltage line 131 and the common elec-
trode 270 through the third contact hole 184.

The common electrode 270 and a connecting member 193
may be formed on the passivation layer 180. The common
electrode 270 and the connecting member 193 may be made
of a transparent conductive material such as ITO or IZO.

The common electrode 270 may include a plurality of
branch electrodes 271, and may be connected to a common
electrode 270 disposed on an adjacent pixel through a con-
nection portion 272.

The common electrode 270 may be physically and electri-
cally connected to the common voltage line 131 through the
third contact hole 184 formed in the passivation layer 180 to
receive common voltage from the common voltage line 131.

The plurality of branch electrodes 271 of the common
electrode 270 may overlap the pixel electrode 191 having the
planar shape.

The second passivation layer 180g may be disposed at the
position overlapping the signal lines such as the gate lines
121a and 1214, the common voltage line 131 and the data
lines 171a and 1715. Accordingly, as shown in FIG. 3, both
the first passivation layer 180p and the second passivation
layer 180¢ may be disposed between the data lines 171a and
1715 and the connection portion 272 of the common elec-
trode 270. Accordingly, a first thickness H1 of the passivation
layer 180 disposed between the data lines 171a and 1716 and
the connection portion 272 of the common electrode 270 may
be larger than a second thickness H2 of the passivation layer
180 disposed at other portions not disposed between data
lines 171a and 1715 and the connection portion 272 of the
common electrode 270. Accordingly, it may be possible to
prevent a signal delay of common voltage applied to the
common electrode 270, which may occur due to electromag-
netic interference of data voltage applied to signal lines such
as the data lines 171a and 1715.

The connecting member 193 may cover the first contact
hole 1834 partially exposing the drain electrodes 175a and
175b. The connecting member 193 may also cover the second
contact hole 1834 partially exposing the pixel electrode 191
to physically and electrically connect the drain electrodes
175a and 1755 and the pixel electrode 191.

The pixel electrode 191 may be electrically connected to
the drain electrodes 175a and 1755 through the connecting
member 193 to receive data voltage.

The pixel electrode 191 receiving the data voltage may
generate an electric field in the liquid crystal layer 3 along
with the common electrode 270 receiving the common volt-
age. The pixel electrode 191 and the common electrode 270
may constitute a first field generating electrode and a second
field generating electrode, and an electric field generated
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between the first field generating electrode and the second
field generating electrode may be applied to the liquid crystal
layer 3.

The second passivation layer 180¢ may be disposed at the
position overlapping the signal lines such as the gate lines
121a and 1215, the common voltage line 131, and the data
lines 171a and 1715. Accordingly, only the first passivation
layer 180p may be disposed between the pixel electrode 191
and the common electrode 270. The second thickness H2 of
the passivation layer 180 disposed between the pixel elec-
trode 191 and the common electrode 270 may be smaller than
the first thickness H1 of the passivation layer 180 disposed
between the signal line and the common electrode 270. In an
aperture region of the liquid crystal display, the intensity of
the electric field between the common electrode 270 and the
pixel electrode 191 may thus be prevented from being
reduced, and a signal delay of the common voltage of the
common electrode 270 along signal lines such as the data
lines 171a and 1715, may be prevented.

As shown in FIG. 3, both the first passivation layer 180p
and the second passivation layer 180 may be disposed
between the data lines 171a and 1715 and the connection
portion 272 of the common electrode 270. The first thickness
H1 of'the passivation layers 180p and 1804 disposed between
the data lines 171a and 1715 and the connection portion 272
of'the common electrode 270 disposed may be larger than the
second thickness H2 of the passivation layer 180p disposed
on the other portion. Accordingly, a signal delay of the com-
mon voltage applied to the common electrode 270 may be
prevented that may occur due to electromagnetic interference
of'data voltage applied to the signal line, such as the data lines
171a and 1715.

In some cases, as shown, the common electrodes 270 dis-
posed in adjacent pixel areas between which the data lines
171a and 1715 are interposed, may be connected to each other
through the connection portions 272. In some cases, however,
the first passivation layer 180p and the second passivation
layer 180q having a large thickness may be present between
the data lines 171a and 1715 and the common electrode 270
disposed thereon, so that a signal delay of common voltage
may be reduced along the data lines 171a and 1715, thereby
covering all the data lines 171a and 1715 with the common
electrode 270.

A first alignment layer (not shown) may be coated on an
inner surface of the lower panel 100. Hereinafter, the upper
panel 200 will be described.

A light blocking member 220 may be formed on a second
insulation substrate 210 made of transparent glass or plastic.
The light blocking member 220 may be called a black matrix
and may prevent light leakage.

A plurality of color filters 230 may be formed on the second
substrate 210. The color filters 230 may be present in a region
surrounded by the light blocking member 220 and may be
elongated along a pixel electrode 191 column in a vertical
direction. Each of the color filters 230 may display one of the
primary colors (e.g., such as red, green and blue). Other
examples of colors that may be displayed include yellow,
cyan, and magenta. Although not shown, the color filter may
further include a color filter displaying a mixed color of the
primary colors, white color, and/or colors other than the pri-
mary colors.

When the first passivation layer 180p is made of an organic
material, the first passivation layer 180p may be the color
filter 230. Accordingly, the color filter 230 disposed on the
upper panel 200 may be omitted. Further, when the first
passivation layer 180p is a color filter 230, the light blocking
member 220 disposed on the upper panel 200 may also be
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disposed on the lower panel 100. Accordingly, the light block-
ing member 220 disposed on the upper panel 200 may be
omitted.

An overcoat 250 may be formed on the color filter 230 and
the light blocking member 220. The overcoat 250 may be
made of an organic insulator, may prevent the color filter 230
from being exposed, and may provide a flat surface. The
overcoat 250 may be omitted.

A second alignment layer (not shown) may be coated on an
inner surface of the upper panel 200.

A spacer 325 may be disposed between the lower panel 100
and the upper panel 200. The spacer 325 may be disposed at
aposition overlapping signal lines such as the gate lines 121a
and 1215, the common voltage line 131 and the data lines
171a and 171b. For example, the spacer 325 may be posi-
tioned in a region where the second gate electrode 12454
overlaps the second data line 1715. For example, the spacer
325 may be disposed at a position overlapping signal lines
such as the gate lines 121a and 1215, the common voltage line
131, and the data lines 171a and 1715.

The spacer 325 may be disposed at the position overlap-
ping the signal lines such as the gate lines 121a and 1215, the
common voltage line 131, and the data lines 171a and 1715,
so that both the first passivation layer 180p and the second
passivation layer 1804 may be present in the region where the
spacer 325 is disposed. The spacer 325 may be disposed on
the passivation layer 180 having a relatively large first thick-
ness H1, and thus a desired cell gap may be maintained while
the spacer 325 is formed to have a small height. As a height of
the spacer 325 is reduced, the width of the spacer 325 may be
reduced and the width of the light blocking member for cov-
ering the spacer may be narrowed. Accordingly, it may be
possible to prevent an aperture ratio of the liquid crystal
display from being reduced.

The liquid crystal layer 3 interposed between the lower
panel 100 and the upper panel 200 contains liquid crystal
molecules (not shown) and the liquid crystal molecules may
be aligned such that long axes may be horizontal to the sur-
faces of the two display panels 100 and 200 in the absence of
an electric field.

The liquid crystal layer 3 may have a positive dielectric
anisotropy or a negative dielectric anisotropy. A liquid crystal
molecule of the liquid crystal layer 3 may be aligned to have
a pretilt in a predetermined direction. The pretilt direction of
the liquid crystal molecule may be changed depending on the
dielectric anisotropy of the liquid crystal layer 3.

A backlight unit (not shown) may be additionally included
outside the first substrate 110 of the lower panel 100 to gen-
erate light and provide the light to the two display panels 100
and 200.

The pixel electrode 191 to which the data voltage is applied
may generate an electric field in the liquid crystal layer 3
along with the common electrode 131 receiving common
voltage to determine a direction of the liquid crystal molecule
of the liquid crystal layer 3 and display a corresponding
image.

A manufacturing method of a liquid crystal display will be
described with reference to FI1G. 5, FIG. 6, FIG. 7, FIG. 8,
FIG. 9, FIG. 10, FIG. 11, FIG. 12, FIG. 13, FIG. 14, FIG. 15,
FIG. 16, FIG. 17, and FIG. 18 along with FIG. 1, FIG. 2, and
FIG. 3. FIG. 5, FIG. 6, FIG. 7, and FIG. 8 are layout views
showing pixels according to a method of manufacturing a
liquid crystal display. FIG. 6 is a cross-sectional view show-
ing the liquid crystal display of FIG. 5 taken along line VI-VI
and FIG. 7 is a cross-sectional view showing the liquid crystal
display of FIG. 5 taken along line VII-VII. FIG. 9 is a cross-
sectional view showing the liquid crystal display of FIG. 8
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taken along line IX-IX and FIG. 10 is a cross-sectional view
showing the liquid crystal display of FIG. 8 taken along line
X-X. FIG. 11, FIG. 13, FIG. 15, and FIG. 17 are cross-
sectional views showing the liquid crystal display of FIG. 8
taken along line IX-IX according to a manufacturing process
order, and FIG. 12, FIG. 14, FIG. 16 and FIG. 18 are cross-
sectional views showing the liquid crystal display of FIG. 8
taken along line X-X according to a manufacturing process
order.

Referring to FIG. 5, FIG. 6, and F1G. 7, afirst gate line 121a
including a first gate electrode 124a, a second gate line 1215
including a second gate electrode 1245, and a pixel electrode
191 may be formed on a first insulation substrate 110. A gate
insulating layer 140 may be stacked on the first gate line 121a,
the second gate line 1215, and the pixel electrode 191.

A semiconductor layer, a semiconductor layer doped with
impurity, and a data conductive layer may be stacked and
subjected to photolithography to form a first semiconductor
154a, a second semiconductor 1545, ohmic contacts 163 and
165, data lines 171a and 1715, drain electrodes 175a and
1755 and a common voltage line 131.

As showninFIG. 8, FIG. 9, and FIG. 10, a passivation layer
180 including a first passivation layer 180p and a second
passivation layer 180¢ positioned at a part of the first passi-
vation layer 180p, may be formed on data conductors 171a,
1715, 175a, 1756, and 131 and the exposed semiconductors
154a and 1545 with contact holes 1834, 1835, and 184. Etch-
ing rates of the first passivation layer 180p and the second
passivation layer 180¢ may differ.

A method of forming the passivation layer 180 will be
described in more detail with reference to FIG. 11, FIG. 12,
FIG. 13, FIG. 14, FIG. 15, FIG. 16, FIG. 17, and FIG. 18.

As shown in FIG. 11 and FIG. 12, the first passivation layer
180p and the second passivation layer 180¢ made of an inor-
ganic insulating material or an organic insulating material
may be stacked on the data conductors 171a, 17156, 175a,
1755, and 131 and the exposed semiconductors 154a and
1545, and may then subjected to photolithography to form a
first contact hole 183a. A second contact hole 1835 and a third
contact hole 184 may be formed by etching the first passiva-
tion layer 180p and the second passivation layer 180g
together with the gate insulating layer 140.

As shown in FIG. 13 and FIG. 14, a photosensitive film 400
may be stacked on the second passivation layer 180 and
subjected to back exposure from a first insulation substrate
110 side. Accordingly, when the back exposure is performed
from the first insulation substrate 110 side, light incident at
the time of exposure may not pass through signal lines such as
the gate lines 121a and 1215, the common voltage line 131,
and the data lines 171a and 1715, and may pass through only
the remaining portion. Accordingly, opaque signal lines such
asthe gate lines 121a and 1215, the common voltage line 131,
and the data lines 171a and 1715 may serve as an exposure
mask. The photosensitive film 400 exposed may be printed to
form a photosensitive film pattern 400a disposed only at a
position overlapping the signal lines such as the gate lines
121a and 1215, the common voltage line 131, and the data
lines 171a and 1715, as shown in FIG. 15 and FIG. 16.

As shown in FIG. 17 and FIG. 18, using the photosensitive
film pattern 400q as an etching mask, the second passivation
layer 180¢ may be etched and the photosensitive film pattern
400a may be removed.

Through the process, the second passivation layer 180g
disposed only at a part of the first passivation layer 180p may
be formed. The second passivation layer 180p may be dis-
posed only at a position overlapping signal lines, such as the
gate lines 121a and 1215, the common voltage line 131 and
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the data lines 171a and 171b. A first thickness H1 of the
passivation layer 180p and 180¢ disposed at the position
overlapping signal lines, such as the gate lines 121a and 1215,
the common voltage line 131, and the data lines 171a and
1715, may be larger than a second thickness H2 of the first
passivation layer 180p disposed at other portions not overlap-
ping the signal lines. Consequently, a height of the passiva-
tion layer 180 disposed at the position overlapping the signal
lines, such as the gate lines 121a and 1215, the common
voltage line 131, and the data lines 171a and 1715, may be
higher than a height of the passivation layer 180 disposed at a
position not overlapping the signal lines such as the gate lines
121a and 1215, the common voltage line 131, and the data
lines 171a and 1715.

A common electrode 270 and a connecting member 193
may be formed on the passivation layer 180, a light blocking
member 220, and a color filter 230. An overcoat 250 may be
formed on the second insulation substrate 210. A spacer 325
may be formed on the first insulation substrate 110 or the
second insulation substrate 210. The first insulation substrate
110 and the second insulation substrate 210 may be coupled
to face each other and a liquid crystal layer 3 may be injected,
so that the liquid crystal display may be completed as shown
in FIG. 1, FIG. 2, FIG. 3, and FIG. 4.

A liquid crystal display will be described with reference to
FIG. 19, FIG. 20, FIG. 21 and FIG. 22. FIG. 19 is a layout
view showing some pixels of a liquid crystal display. FIG. 20
is a cross-sectional view showing the liquid crystal display of
FIG. 19 taken along line XX-XX. FIG. 21 is a cross-sectional
view showing the liquid crystal display of FIG. 19 taken along
line XXI-XXI. FIG. 22 is a cross-sectional view showing the
liquid crystal display of FIG. 19 taken along line XXII-XXII.

Referring to FIG. 19, FIG. 20, FIG. 21, and FIG. 22, the
liquid crystal display is similar to the liquid crystal display
described with reference to FIG. 1. FIG. 2, FIG. 3 and F1G. 4.
A detailed description of like constituent elements will be
omitted, and the differences from the liquid crystal display of
FIG. 1, FIG. 2, FIG. 3, and FIG. 4 will be further described.

A plurality of gate lines 121a and 1215 and a plurality of
pixel electrodes 191 may be formed on the first insulation
substrate 110. A first gate line 121a¢ may include a first gate
electrode 124a and a second gate line 1215 may include a
second gate electrode 1245.

A gate insulating layer 140 may be formed on the gate lines
121a and 1215 and the pixel electrode 191.

A plurality of semiconductors 154a and 1545 including a
first semiconductor 1544 and a second semiconductor 1545
may be formed on the gate insulating layer 140. A plurality of
ohmic contacts 163 and 165 may be disposed on the semi-
conductors 1544 and 1545.

A data conductor including a plurality of data lines 171a
and 1715, a plurality of drain electrodes 175a and 17554, and
aplurality of common voltage lines 131 may be formed on the
ohmic contacts 163 and 165.

A passivation layer 180 may be formed on the data con-
ductor 171a, 1715, 175a, 1755, and 131 and the exposed
semiconductors 154a and 1545. A first contact hole 183a
partially exposing the drain electrodes 175a and 17556 may be
formed in the passivation layer 180 and a second contact hole
1834 partially exposing the pixel electrode 191 may be
formed in the passivation layer 180 and the gate insulating
layer 140. A third contact hole 184 exposing some extension
portions 135 among a plurality of extension portions 135 of
the common voltage line 131 may be formed in the passiva-
tion layer 180. The passivation layer 180 may be made of an
inorganic insulating material, or an organic insulating mate-
rial.
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A common electrode 270 and a connecting member 193
may be formed on the passivation layer 180.

However, in the liquid crystal display according to the
present exemplary embodiment, unlike the liquid crystal dis-
play according to the exemplary embodiment shown in FIG.
1, FIG. 2, FIG. 3, and FIG. 4, the passivation layer 180 may be
a single layer and may have a thickness which may be
changed according to a position.

The passivation layer 180 may have a first portion, which is
disposed at a position overlapping signals lines such as the
gate lines 121a and 1215, the common voltage line 131 and
the data lines 171a and 1715, and a second portion, which is
disposed at the remaining portion not overlapping the signal
lines such as the gate lines 121a and 1215, the common
voltage line 131 and the data lines 171a and 1715. A first
thickness H1 of the first portion of the passivation layer 180
may be larger than a second thickness H2 of the second
portion of the passivation layer 180.

The second portion of the passivation layer 180 may be
formed such that the passivation layer 180 may be partially
etched and removed, and a part of the passivation layer 180
may remain. The second portion may be thinner than the first
portion.

Accordingly, a height of the passivation layer 180 disposed
at the position overlapping signal lines such as the gate lines
121a and 1214, the common voltage line 131 and the data
lines 171a and 1715 may be higher than a height of the
passivation layer 180 disposed at the position not overlapping
the signal lines such as the gate lines 121a and 12154, the
common voltage line 131 and the data line 171a and 1715.

As described above, the passivation layer 180 may include
the first portion disposed at the position overlapping the sig-
nal lines such as the gate lines 121a and 1215, the common
voltage line 131 and the data lines 171a and 17154, and the
second portion disposed at remaining positions not overlap-
ping the signal lines. As shown in FIG. 21, the first thickness
H1 of the first portion of the passivation layer 180 disposed
between the data lines 171a and 17156 and a connection por-
tion 272 of the common electrode 270 may be larger than the
second thickness H2 of the second portion of the passivation
layer 180 disposed at a position other than the first portion.
Accordingly, it is possible to prevent a signal delay of com-
mon voltage applied to the common electrode 270 which may
occur due to electromagnetic interference of data voltage
applied to signal lines such as the data lines 171a and 1715.

Additionally, the second portion of the passivation layer
180 having the second thickness H2, which may be relatively
thin, may be disposed in an aperture region where the pixel
electrode 191 overlaps the common electrode 270. In the
aperture region of the liquid crystal display, it may be possible
to prevent the intensity of the electric field between the com-
mon electrode 270 and the pixel electrode 191 from being
reduced and to prevent a signal delay of the common voltage
of the common electrode 270 according to the signal lines
such as the data lines 171a and 1715.

The common electrodes 270 disposed in adjacent pixel
areas between which the data lines 171a and 1715 are inter-
posed may be connected to each other through the connection
portions 272. The first passivation layer 180p and the second
passivation layer 180¢4 having a large thickness may all be
disposed between the data lines 171a and 1715 and the com-
mon electrode 270, so that a signal delay of common voltage
along the data lines 171a and 1715 may be reduced.

A spacer 325 may be disposed between the lower panel 100
and the upper panel 200. As shown in FIG. 22, the spacer 325
may be disposed at a position overlapping signal lines such as
the gate lines 121a and 1214, the common voltage line 131
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and the data lines 171a and 1715. The spacer 325 may be
disposed in a region where the second gate electrode 1245
overlaps the second data line 1715. The spacer 325 may be
disposed at a position where the spacer 325 overlaps signal
lines, such as the gate lines 121a and 1215, the common
voltage line 131, and the data lines 171a and 1714.

Accordingly, the spacer 325 may be disposed at the posi-
tion overlapping the signal lines such as the gate lines 121a
and 1215, the common voltage line 131 and the data lines
171a and 1715, so that a first portion of the passivation layer
180 having a first thickness H1, which may be relatively thick,
may be disposed in a region where the spacer 325 is disposed.
Since the spacer 325 is disposed on the passivation layer 180
having a relatively large first thickness H1, a desired cell gap
may be maintained while the spacer 325 is formed to have a
small height. As the spacer 325 reduces in thickness, the
width of the spacer 325 may be reduced and thus the width of
the light blocking member for covering the spacer may be
narrowed. Accordingly, an aperture ratio of the liquid crystal
display may be prevented from being reduced. A manufac-
turing method of a liquid crystal display will be described
with reference to FIG. 23, F1G. 24, F1G. 25, F1G. 26, F1G. 27,
FIG. 28,FIG. 29, F1G. 30, FIG. 31, FIG. 32, FIG. 33, F1G. 34,
FIG. 35, and FIG. 36, along with FIG. 19, FIG. 20, FIG. 21,
and F1G. 22. FIG. 23, FIG. 24, F1G. 25, and FIG. 26 are layout
views showing some pixels according to a method of manu-
facturing the liquid crystal display. FIG. 24 is a cross-sec-
tional view showing the liquid crystal display of FIG. 23
taken along line XXIV-XXIV. FIG. 25 is a cross-sectional
view showing the liquid crystal display of FIG. 23 taken along
line XXV-XXV.FIG. 27 is a cross-sectional view showing the
liquid crystal display of FIG. 26 taken along line XXVII-
XXVIL FIG. 28 is a cross-sectional view showing the liquid
crystal display of FIG. 26 taken along line XVIII-XXVIII.
FIG. 29, FIG. 31, FIG. 33, and FIG. 35 are cross-sectional
views showing the liquid crystal display of FIG. 26 taken
along line XXV-XXV according to a manufacturing process
order. FIG. 30, FIG. 32, FIG. 34 and FIG. 36 are cross-
sectional views showing the liquid crystal display of FIG. 26
taken along line XXVIII-XXVIII according to a manufactur-
ing process order.

Referring to FIG. 23, FIG. 24, FIG. 25, FIG. 26, FIG. 27,
FIG. 28,FIG. 29, F1G. 30, FIG. 31, FIG. 32, FIG. 33, F1G. 34,
FIG. 35, and FIG. 36, the manufacturing method of a liquid
crystal display may be similar to the manufacturing method of
a liquid crystal display described with reference to FIG. 5,
FIG. 6,FIG.7,FI1G. 8, F1G. 9,F1G. 10, F1G. 11, FIG. 12, FIG.
13, FIG. 14, FIG. 15, FIG. 16, FIG. 17, and FIG. 18.

Referring to FIG. 23, FIG. 24, and FIG. 25, a first gate line
121a including a first gate electrode 1244, a second gate line
12154 including a second gate electrode 1245 and a pixel
electrode 191 may be formed on a first insulation substrate
110. A gate insulating layer 140 may be disposed on the first
gate line 121a, the second gate line 1215, and the pixel elec-
trode 191.

A semiconductor layer, a semiconductor layer doped with
impurity and a data conductive layer may be stacked and
subjected to photolithography to form a first semiconductor
154a, a second semiconductor 1545, ohmic contacts 163 and
165, data lines 171a and 17154, drain electrodes 175a and
1755, and a common voltage line 131.

As shown in FIG. 26, FIG. 27, and FIG. 28, a passivation
layer 180 including a first portion and a second portion having
different heights may be formed on data conductors 171a,
171b, 175a, 175b, and 131 and the exposed semiconductors
154a and 1545 using contact holes 183a, 1835, and 184.
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A method of forming the passivation layer 180 will be
described in more detail with reference to FIG. 29, FIG. 30,
FIG. 31, FIG. 32, FIG. 33, FIG. 34, FIG. 35, and FIG. 36.

As shown in FIG. 29 and FIG. 30, the passivation layer 180
formed of an inorganic insulating material or an organic insu-
lating material may be stacked on the data conductors 171a,
1715, 175a, 1756, and 131 and the exposed semiconductors
154a and 1545, and may be subjected to photolithography to
form a first contact hole 183a. The passivation layer 180 and
the gate insulating layer 140 may be etched together to form
a second contact hole 1835 and a third contact hole 184.

As shown in FIG. 31 and FIG. 32, a photosensitive film 400
may be stacked on the passivation layer 180, subjected to
back exposure from a first insulation substrate 110 side, and
printed to form a photosensitive film pattern 4004, as shown
in FIG. 33 and FIG. 34. When the back exposure is performed
from the first insulation substrate 110 side, signal lines, such
as the gate lines 121a and 1215, the common voltage line 131
and the data lines 171a and 1715 may serve as an exposure
mask, so that light incident at the time of exposure does not
pass through the signal lines such as the gate lines 121a¢ and
1214, the common voltage line 131 and the data lines 171a
and 1714, but passes through only the portions other than the
signal lines. Therefore, the photosensitive film pattern 400a
may be disposed only at a position overlapping the signal
lines, such as the gate lines 121a and 1215, the common
voltage line 131, and the data lines 171a and 1714.

As shown in FIG. 35 and FIG. 36, the photosensitive film
pattern 400a may be used as an etching mask to partially etch
the passivation layer 180 not covered with the photosensitive
film pattern 4004, so that the passivation layer 180, including
the first portion having a first thickness H1, and the second
portion having the second thickness H2 smaller than the first
thickness H1 may be completed, and the photosensitive film
pattern 400a may be removed.

Through the foregoing process, the first thickness H1 of the
first portion of the passivation layer 180 disposed at positions
overlapping signal lines, such as the gate lines 121a and 1215,
the common voltage line 131, and the data lines 171a and
1715, may be larger than the second thickness H2 of the
second portion of the passivation layer 180 disposed at por-
tions not overlapping the signal lines. Accordingly, the height
of' the passivation layer 180 disposed at the position overlap-
ping signal lines, such as the gate lines 121a and 1215, the
common voltage line 131 and the data lines 171a and 1715,
may be higher than the height of the passivation layer 180
disposed at positions not overlapping the signal lines such as
the gate lines 121a and 1215, the common voltage line 131,
and the data lines 171a and 1715.

A common electrode 270 and a connecting member 193
may be formed on the passivation layer 180, a light blocking
member 220, and a color filter 230. An overcoat 250 may be
formed on the second insulation substrate 210, and a spacer
325 may be formed on the first insulation substrate 110 or the
second insulation substrate 210. The first insulation substrate
110 and the second insulation substrate 210 may be coupled
to face each other and a liquid crystal layer 3 may be injected
so that a liquid crystal display may be completed as shown in
FIG. 19, FIG. 20, FIG. 21, and FIG. 22.

Many features of the manufacturing method of a liquid
crystal display described with reference to FIG. 5, FIG. 6,
FIG. 7, FIG. 8, FIG. 9, FIG. 10, FIG. 11, FIG. 12, FIG. 13,
FIG. 14,FIG. 15, FIG. 16, FIG. 17, and FIG. 18 are applicable
to the manufacturing method of a liquid crystal display
according to the exemplary embodiments of the present
invention.
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A liquid crystal display according to exemplary embodi-
ments of the present invention will be described with refer-
enceto FIG. 37 and FIG. 38. FIG. 37 is a layout view showing
some pixels of a liquid crystal display and FIG. 38 is a
cross-sectional view showing the liquid crystal display of
FIG. 37 taken along line XXXVII-XXXVIII.

Referring to FIG. 37 and FIG. 38, the arrangement of signal
lines of the liquid crystal display is similar to that of the liquid
crystal display shown in FIG. 1, FIG. 2, FIG. 3 and FIG. 4, or
the liquid crystal display shown in FIG. 19, FIG. 20, FIG. 21,
and FIG. 22. However, positions of the pixel electrode 191
and the common electrode 270 of the liquid crystal display are
different from those of the liquid crystal display shown in
FIG. 1, FIG. 2, FIG. 3, and FIG. 4 and the liquid crystal
display shown in FIG. 19, FIG. 20, FIG. 21, and FIG. 22.

Referring to FIG. 37 and FIG. 38, the liquid crystal display
may include a lower panel 100 and an upper panel 200 facing
each other, and aliquid crystal layer 3 interposed between two
display panels 100 and 200.

Hereinafter, the lower panel 100 will be described.

A plurality of gate lines 1214 and 1215 may be formed on
a first insulation substrate 110. The gate lines 121a and 1215
may be disposed for each pixel row and may include a first
gate line 121a disposed at an upper side along a pixel row and
a second gate line 1215 disposed at a lower side along the
pixel row. The first gate line 1214 may be disposed adjacent to
a second gate line 1215 disposed in an adjacent preceding
pixel row. The second gate line 1215 may be disposed adja-
cent to the first gate line 1214a disposed in an adjacent subse-
quent pixel row. Accordingly, the first gate line 121a and the
second gate line 1215 disposed in the current pixel row may
be paired with the second gate line 1215 and the first gate line
121a disposed in the adjacent pixel rows so as to be disposed
between the pixel rows.

The first gate line 121a may include a first gate electrode
124a, and the second gate line 1215 may include a second
gate electrode 1245b. The first gate line 121a may include a
first vertical portion 122a, and the second gate line 1215 may
include a second vertical portion 1225.

A gate insulating layer 140 may be formed on the gate lines
121a and 1215.

A first semiconductor 1544 and a second semiconductor
154b may be formed on the gate insulating layer 140. A
plurality of ohmic contacts 163 and 165 may be disposed on
the semiconductors 154a and 1545.

Data conductors, including a plurality of data lines 171a
and 1715, a plurality of drain electrodes 175a and 17554, and
a plurality of common voltage lines 131, may be formed on
the ohmic contacts 163 and 165.

The data lines 171a and 1715 may transfer a data signal and
may extend substantially in a vertical direction to cross the
gate lines 121a and 1215.

The data lines 171a and 1715 may include a first data line
171a and a second data line 1715 between which two pixel
electrodes 191 may be interposed.

The data lines 171a and 1715 may be disposed one by one
for every two pixel columns, and the data lines 171a and 1715
may be alternately connected to pixel electrodes 191 of pixels
disposed at left sides and right sides of the data lines 171a and
1714 along a pixel column. Each of the data lines 171a and
1715 may be connected to two pixel electrodes 191 disposed
in two pixel columns along a pixel column to apply data
voltage, thereby reducing the number of data lines 171a and
17154 by half. The cost of the liquid crystal display may thus
be reduced.

The first data line 171a may include a first source electrode
173a extending toward the first gate electrode 1244, and the
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second data line 1715 may include a second source electrode
1735 extending toward the second gate electrode 1244.

The first drain electrode 175¢ may include one end facing
the first source electrode 173a with respect to the first gate
electrode 124q and a second end having a large area.

The second drain electrode 1756 may include one end
facing the second source electrode 1736 with respect to the
second gate electrode 1245 and a second end having a large
area.

The common voltage line 131 may be disposed between
two data lines 171a and 1715 so as to extend in parallel with
the data lines 171a and 1715. The common voltage line 131
may include a plurality of extension portions 135.

The extension portions 135 of the common voltage line 131
may be disposed between the vertical portions 122a and 1225
of the first gate line 121a and the second gate line 1215.

Accordingly, the extension portions 135 of the common
voltage line 131 may be disposed between the vertical por-
tions 1224 and 1225 of the first gate line 121a and the second
gate line 1215, thereby reducing an area of the gate lines 121a
and 12156 and the extension portions 135 of the common
voltage line 131.

Some extension portions 135 among the plurality of exten-
sion portions 135 of the common voltage line 131 may over-
lap a contact hole 184. Some extension portions 135 among
the plurality of extension portions 135 may overlap a spacer
325.

Alower passivation layer 180a may be disposed on the data
conductor 171a, 1715, 175a, 175b, and 131 and the exposed
semiconductors 154a and 1545b.

The lower passivation layer 180a may include a third por-
tion having a third thickness H3, which may be relatively
thick, and a fourth portion having a fourth thickness H4,
which may be relatively thin. The third portion of the lower
passivation layer 180a may be disposed at a portion overlap-
ping signal lines, such as the gate lines 121a and 1215, the
common voltage line 131, and the data lines 171a and 1715.
A height of the lower passivation layer 180a disposed on the
position overlapping signal lines, such as the gate lines 121a
and 1215, the common voltage line 131, and the data lines
171a and 1715 may be higher than a height of the lower
passivation layer 180a disposed at a position not overlapping
the signal lines, such as the gate lines 121a and 1215, the
common voltage line 131, and the data lines 171a and 1716.

The lower passivation layer 180a may be formed of a single
layer, and may include the third portion and the fourth portion
having different thicknesses. A lower passivation layer 180a
of a liquid crystal display may include a third passivation
layer having a fourth thickness H4 and a fourth passivation
layer may be disposed on a part of the third passivation layer.
A thickness of the passivation layer 180 at the third portion,
where the third passivation layer overlaps the fourth passiva-
tion layer, may be the third thickness H3, which may be larger
than a thickness of the third passivation layer. The fourth
passivation layer may be disposed only at the position over-
lapping signal lines, such as the gate lines 121a and 1215, the
common voltage line 131, and the data lines 171a and 1716.

A common electrode 270 may be formed on the lower
passivation layer 180a. The common electrode 270 may have
a plate shape, and common electrodes 270 disposed in adja-
cent pixel areas may be connected to each other. The common
electrode 270 may have an aperture region 185 formed on the
drain electrodes 175a and 1756b.

An upper passivation layer 1805 may be disposed on the
common electrode 270.
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A pixel electrode 191 may be formed on the upper passi-
vation layer 1804. The pixel electrode 191 may include a
plurality of branch electrodes 192.

A third contact hole 184 exposing the extension portions
135 of the common voltage line 131 may be formed in the
lower passivation layer 180a.

The common electrode 270 may be connected to the exten-
sion portions 135 of the common voltage line 131 through the
third contact hole 184.

A fifth contact hole 186 may be formed in the lower pas-
sivation layer 180a and the upper passivation layer 1805.

The fitth contact hole 186 may be formed in the aperture
region 185 of the common electrode 270.

The pixel electrode 191 may come in contact with the drain
electrodes 175a and 1755 through the fifth contact hole 186
formed in the lower passivation layer 180a and the upper
passivation layer 18064.

The pixel electrode 191 receiving data voltage may gener-
ate an electric field in the liquid crystal layer 3 along with the
common electrode 270 receiving the common voltage.

According to the present exemplary embodiments of the
invention, the lower passivation layer 180a may include a
third portion disposed at a position overlapping signal lines,
such as the gate lines 121a and 1215, the common voltage line
131, and the data lines 171a and 1715 and a fourth portion
disposed at positions not overlapping the signal lines, such as
the gate lines 121a and 1215, the common voltage line 131,
and the data lines 171a and 1715. Accordingly, a third thick-
ness H3 of the third portion of the lower passivation layer 180
disposed between the data lines 171a and 1715 and the com-
mon electrode 270 disposed thereon is larger than a fourth
thickness H4 of the fourth portion of the lower passivation
layer 180a disposed at the portions other than between the
data lines 171a and 1715. Accordingly, a signal delay of the
common voltage applied to the common electrode 270, which
may occur due to electromagnetic interference of the data
voltage applied to the signal lines such as the data lines 171a
and 1715, may be prevented.

The lower passivation layer 180a, which may be disposed
in an aperture region where the pixel electrode 191 overlaps
the common electrode 270, may have a relatively small fourth
thickness H4. Therefore, in the aperture region of the liquid
crystal display, the intensity of the electric field between the
common electrode 270 and the pixel electrode 191 may be
prevented from being reduced. Accordingly, a signal delay of
the common voltage of the common electrode 270 along the
signal lines such as the data lines 171a and 1715 may be
prevented.

Hereinafter, the upper panel 200 will be described. A light
blocking member 220 may be formed on the second insula-
tion substrate 210. A plurality of color filters 230 may be
formed on the second substrate 210. Most of the color filters
230 may be present in a region surrounded by the light block-
ing member 220.

An overcoat 250 may be formed on the color filter 230 and
the light blocking member 220. The overcoat 250 may be
omitted.

Although not shown, a spacer may be disposed between the
lower panel 100 and the upper panel 200. The spacer 325 may
be disposed at a position overlapping signal lines such as the
gate lines 121a and 1215, the common voltage line 131 and
the data lines 171a and 17154. Since the spacer may be dis-
posed on the lower passivation layer 180« having a relatively
large third thickness H1, a desired cell gap may be maintained
while the spacer is formed to have a small height. As the
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spacer’s thickness reduces, the width of the spacer may
reduce and thus the width of the light blocking member for
covering the spacer may be narrowed. Accordingly, an aper-
ture ratio of the liquid crystal display may be prevented from
being reduced.

Features described above with reference to the figures are
applicable to exemplary embodiments of the liquid crystal
display.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What is claimed is:

1. A liquid crystal display, comprising:

a first substrate;

a first field generating electrode and a second field gener-
ating electrode disposed on the first substrate, the first
field generating electrode overlapping the second field
generating electrode;

an insulating layer disposed between the first field gener-
ating electrode and the second field generating elec-
trode;

a first signal line and a second signal line disposed on the
first substrate, the first signal line and the second signal
line being connected to the first field generating elec-
trode; and

a gate insulating layer disposed between the first signal line
and the second signal line,

wherein:

the insulating layer comprises a passivation layer disposed
between the second signal line and the second field
generating electrode;

the passivation layer comprises a first portion overlapping
the first signal line and the second signal line and a
second portion not overlapping the first signal line and
the second signal line;

a thickness of the first portion is larger than a thickness of
the second portion; and

the first field generating electrode is disposed between the
first substrate and the gate insulating layer.

2. The liquid crystal display of claim 1, wherein:

the first portion of the passivation layer comprises a first
passivation layer and a second passivation layer dis-
posed on the first passivation layer, and

the second portion of the passivation layer comprises the
first passivation layer.

3. The liquid crystal display of claim 2, wherein:

the first passivation layer and the second passivation layer
have different etching rates.

4. The liquid crystal display of claim 3, further comprising:

a second substrate facing the first substrate; and

a spacer disposed between the first substrate and the second
substrate,

wherein the spacer overlaps the first portion of the passi-
vation layer.

5. The liquid crystal display of claim 1, further comprising:

a second substrate facing the first substrate; and

a spacer disposed between the first substrate and the second
substrate,

wherein the spacer overlaps the first portion of the passi-
vation layer.



